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DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  C21E4 


'579 


Honorable  Edward  J.  King 
Governor  of  the  Commonwealth  of 
Massachusetts 
State  House 

Boston*  Massachusetts  02133 


* 


Dear  Governor  King: 

I  a n  forwarding  to  you  a  copy  of  the  Wildwood  Lake  Dan  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts.  In  addition,  a  copy  of  the  report  has  also  been 
furnished  the  owner.  Town  of  Upton,  Upton,  Massachusetts  01568. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  Che  date 
of  this  letter. 


I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  your  cooperation  in  carrying  out 
this  program. 
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JOHN’  P.  CHANT) 
Cclonel,  Corp 
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WILDWOOD  LAKE  DAM 


MA  00667 


BLACKS TONE  RIVER  BASIN 
UPTON,  MASSACHUSETTS 


PHASE  I  -  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION 
PROGRAM 


NATIONAL  DAM  INSPECTION 
PROGRAM 

PHASE  I  INSPECTION  REPORT 
BRIEF  ASSESSMENT 


Identification  No.:  MA00667 

Name  of  Dan:  Wildwood  Lake  (Jourdan  Pond) 

Town:  Upton 

County  and  State:  Worcester  County,  Massachusetts 

Stream:  West  River  -  Tributary  of  the  Blackstone 

River 

Date  of  Inspection:  November  27 ,  1978 


Wildwood  Lake  Darn  Is  an  earthfill  dan  with  a 
concrete  spillway  located  in  the  center  of  the  dan. 

The  dan  including  spillway  is  430  feet  long  and  23  feet 
high  above  the  original  stream  bed.  The  dan  was  con¬ 
structed  in  1963  on  the  site  of  an  earlier  dan  that  was 
washed  out  in  1936.  The  spillway  is  an  ungated  concrete 
ogee  weir  75  feet  long  with  a  crest  at  elevation  (El) 
307.7.  The  outlet  conduit  which  is  4-feet  square  and 
18-feet  long  extends  through  the  spillway  and  outlets 
on  the  downstream  face  of  the  weir.  Flow  through  the 
conduit  Is  regulated  by  a  sluice  gate  located  on  the 
vertical  upstream  face  of  the  spillway.  The  hand- 
operated  mechanism  for  opening  and  closing  the  sluice 
gate  is  mounted  on  a  concrete  platform  that  overhangs 
the  lake. 

There  are  deficiencies  which  must  be  corrected 
to  assure  the  continued  performance  of  this  dan.  This 
conclusion  Is  based  on  the  visual  inspection  at  the 
site,  available  engineering  data,  and  review  of  operat¬ 
ing  and  maintenance  procedures.  Generally,  the  dan  is 
In  fair  condition. 

The  following  are  visible  signs  of  distress  at  the 
site:  seepage  through  the  dam,  particularly  severe  in 

an  area  to  the  right  of  the  spillway;  a  large  eroded 
area  on  the  upstream  face  of  the  dam,  above  the  right 
wing  wall;  vegetation  growing  along  the  water  line  on 
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the  upstream  face  of  the  dam  and  on  the  right  abutment 
of  the  spillway;  erosion  on  the  downstream  slope  of  the 
left  embankment;  and  minor  accumulation  of  debris  in 
the  discharge  channel. 

Based  on  Corps  of  Engineers’  guidelines,  the  dam 
has  been  classified  as  "small”  and  in  the  "significant " 
hazard  category.  Accordingly,  a  test  flood  equal  to 
one-half  the  probable  maximum  flood  (PMF)  was  used  for 
this  analysis.  Hydraulic  analyses  indicate  that  the 
spillway  can  discharge  a  flow  of  6,000  cfs  with  the 
water  surface  at  El  315.1,  which  is  the  low  point  on 
the  crest  of  the  dam.  An  outflow  test  flood  of  3,600 
cfs  will  not  overtop  the  dam. 

It  is  recommended  that  the  Owner  employ  a  quali¬ 
fied  consultant  to  investigate  the  seepage  through  the 
dam,  and  the  severe  erosion  on  the  upstream  face  of  the 
dam,  above  the  right  wing  wall.  In  addition,  the  Owner 
should  backfill  the  eroded  areas  on  the  embankment ,  clear 
the  brush  and  trees  from  the  right  embankment  and  from 
the  upstream  slope  of  the  dam,  and  clear  the  debris  from 
the  downstream  channel.  The  Owner  should  also  implement 
a  systematic  program  of  inspection  and  maintenance. 


The  recommendations  and  remedial  measures  out¬ 
lined  above  and  in  Section  7  should  be  implemented  by 
the  Owner  within  a  period  of  one  year  after  receipt  of 
this  Phase  I  Inspection  Report.  The  Owner  should  immedi¬ 
ately  open  the  sluice  gate  and  lower  the  lake  to  El  300.0, 
The  lake  should  be  maintained  at  this  level  until  the 
recommended  work  has  been  completed.  An  alternative  to 
these  recommendations  would  be  to  lower  the  lake  levep. 
permanently  by  opening  the  sluice  gate.  ^  ^ 


Edward  M.  Greco,  P.E. 
Project  Manager 
Metcalf  &  Eddy,  Inc. 

Connecticut  Registration 
IJo .  08365 


Vice  President 
Metcalf  &  Eddy,  Inc. 

Massachusetts  Registration 

:io.  19703 
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APPROVAL  RE  COMME-CDED : 


PREFACE 


This  report  is  prepared  under  guidance  contained 
in  Reconnended  Guidelines  for  Safety  Inspection  of  Dams, 
for  a  Phase  I  Investigation .  Copies  of  these  guidelines 
nay  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  2031^-  The  purpose  of  a  Phase  I  Inves 
tigation  is  to  identify  expeditiously  those  dans  which 
nay  pose  hazards  to  human  life  or  property.  The  assess¬ 
ment  of  the  general  condition  of  the  dan  is  based  upon 
available  data  and  visual  inspections.  Detailed  in¬ 
vestigations,  and  analyses  involving  topographic  mapping 
subsurface  investigations,  testing,  and  detailed  compu¬ 
tational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized 
that  the  reported  condition  of  the  dan  is  based  on  obser 
vations  of  field  conditions  at  the  tine  of  inspection 
along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior 
to  inspection,  such  action,  while  improving  the  sta¬ 
bility  and  safety  of  the  dam,  removes  the  normal  load 
on  the  structure  and  nay  obscure  certain  conditions 
which  night  otherwise  be  detectable  if  inspected  under 
the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a 
dan  depends  on  numerous  and  constantly  changing  internal 
and  external  conditions,  and  is  evolutionary  in  nature. 
It  would  be  Incorrect  to  assume  that:  the  present  condi¬ 
tion  of  the  dan  will  continue  to  represent  the  condition 
of  the  dan  it  some  point  In  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide 
detailed  hydrologic  and  hydraulic  analyses.  In  accor¬ 
dance  with  the  established  Guidelines,  the  Spillway  Test 
Flood  is  based  on  the  estimated  MProbable  Maximum  Flood” 
for  ^he  region  (greatest  reasonably  possible  storm  run¬ 
off),  or  fractions  thereof.  Because  ^f  the  magnitude 
and  rarity  of  such  a  storm  event,  a  finding  that  a  spill 
way  will  not  pass  the  test  flood  should  not  be  inter¬ 
preted  as  necessarily  posing  a  highly  inadequate  condi¬ 
tion.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dan,  its  general 
conditions  and  the  downstream  damage  potential. 
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Early  Inspection  reports  on  the  forner  dan  at 
this  site  nade  frequent  reference  to  leaks 
through  the  toe  of  the  dam,  and  bulging  in  the 
downstream  wall,  part icularl y  along  the 
northerly  end  of  the  wall.  The  wall  was  ap¬ 
parently  repaired  in  1928,  but  the  problem  cf 
leakage  persisted  up  to  the  tine  that  the  dan 
failed  in  193b.  The  seepage  observable  in  the 
present  dan  may  also  be  caused  by  leaks 
through  the  remains  of  the  old  embankment. 

There  is  a  large  hole,  approximately  6  feet  in 
diameter  and  2  feet  deep,  on  the  upstream  face 
of  the  dam  above  the  right  wing  wall  of  the 
spillway.  The  hole  is  believed  to  be  due  to 
erosion.  The  chainlink  fence  along  the  wing 
wall  and  outlet  works  has  been  partially  dis¬ 
mantled  and  should  be  replaced. 

There  are  bushes  growing  in  the  riprap  along 
the  present  water  line  on  the  upstream  face  of 
the  dam.  These  should  be  removed,  as  well  as 
the  heavy  accumulation  of  brush  on  the  down¬ 
stream  slope  in  the  main  seepage  area.  A  few 
trees  on  t he  downstream  slope  of  the  left 
embankment  should  also  be  cleared. 

The  crest  of  the  dam  is  clear,  and  there  is 
some  evidence  of  vehicular  traffic  on  both 
embankments,  probably  originating  from  the 
nearby  DPW  Garage,  and  the  picnic  area 
adjacent  to  the  right  abutment.  Foot  traffic 
has  also  eroded  a  path  across  the  downstream 
slope  of  this  embankment.  This  minor  erosion 
on  the  crest  and  slopes  does  not  appear  to  be 
a  problem. 

Appurtenant  Structures .  The  spillway  is  a 
17 8 -foot  long  concrete  ogee  weir  located  about 
i bn  feet  from  the  south  abutment  o^  the  dan. 

A  flat  concrete  apron  extends  about  36  feet 
beyond  the  toe  of  the  spillway.  Beyond  the 
end  of  the  apron  the  spillway  discharges  into 
an  earth  and  rock  channel.  The  weir  and  the 
apron  are  bounded  by  concrete  side  walls.  The 
spillway  appears  to  be  in  good  condition, 
except,  for  minor  erosion  of  the  concrete  at 
the  base  of  the  side  walls. 
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3 .  1  Findings 

a.  General .  The  Phase  I  Inspection  of  the  dan  at 
Wildwood  Lake  was  performed  on  November  27, 
1973.  A  copy  of  the  inspection  check  list  is 
included  in  Appendix  A.  Previous  inspections 
of  the  former  dam  at  this  site  have  been  made 
by  others  since  1925*  A  partial  listing  of 
these  inspections  is  in  Appendix  B.  An  in¬ 
spection  was  made  in  1 9 6 3  during  construction 
of  the  new  dam,  and  again  in  1972  by  personnel 
from  the  Massachusetts  Department  of  Public 
Works.  Copies  of  their  reports  are  included 
in  Appendix  B. 

b.  Dan.  Wildwood  Lake  Dan  consists  of  an  earth- 
fill  embanknent  with  a  concrete  spillway  locat¬ 
ed  in  the  center  of  the  dan.  Concrete  cutoff 
walls  extend  into  the  embankment  from  each 
side  of  the  spillway.  The  present  dan  was 
constructed  over  the  remnants  of  a  previous 
dan  that  had  been  washed  out  in  1936.  A  1936 
County  Inspection  report  described  the  former 
dan  as  an  earth  embankment  with  reinforced 
concrete  walls  on  the  upstream  and  downstream 
slopes.  Figure  B-53  however,  Indicates  that 
some  walls  were  of  masonry  construction.  A 
15-foot;  section  of  stone  wall  on  the  down¬ 
stream  slope  of  the  left  embankment  was 
observed  during  the  inspection.  According  to 
Figure  B-5 ,  the  embankment  was  constructed 
with  gravel  borrow  at  the  toe,  beyond  the  old 
wa  1 1 . 

^he  dam  appears  to  be  in  fair  condition,  how¬ 
ever,  several  signs  of  distress  were  noted  at 
the  site.  Seepage  through  the  dan  has  created 
a  large  wet  area  on  the  downstream  slope  of 
the  embanknent,  to  the  right  of  the  spillway. 
This  area  Is  overgrown  with  brush  and  marsh 
vegetation  and  the  ground  is  spongy  and  soft. 

A  second,  smaller  area  of  seepage  was  apparent 
in  the  riprap  below  the  left  retaining  wall  of 
the  spillway. 
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2 . 4  Evaluation 


a.  Availability .  There  is  engineering  data 
available  on  the  design  of  the  spillway. 

b.  Adequacy .  The  available  hydraulic,  struc¬ 
tural,  and  construction  data  were  reviewed, 
he  evaluation  of  the  adequacy  of  this  dan  is 
based  on  review  of  available  drawings  and 
computations,  visual  inspection,  past  perform¬ 
ance  history,  and  engineering  Judgment. 

c.  Validity .  Comparison  of  the  available  draw¬ 
ings  with  the  field  survey  conducted  during 
the  Phase  I  inspection  indicates  that  the 
information  is  valid. 
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SECTION  2 


ENGINEERING  DATA 


2.1  General .  There  were  two  sets  of  drawings  avail¬ 
able  for  this  dan  at  the  Worcester  County  Commis¬ 
sioners  Office.  One  set  is  dated  December  1936, 
and  shows  the  proposed  plan  for  rebuilding  the 
dam.  Apparently  this  design  was  never  used.  The 
second  set  consists  of  seven  sheets  of  design  draw¬ 
ings,  dated  1959  >  by  Green  Engineering  Affiliates, 
Inc.  A  copy  of  this  set  is  included  in  Appendix 

B.  There  were  no  as-built  drawings  available. 
Hydraulic  and  stability  computations  on  file  at 
Green  Engineering  (now  known  as  Green  Inter¬ 
national  Affiliates,  Inc.)  were  also  reviewed  for 
this  report.  Standard  specifications  by  the 
Massachusetts  Division  of  Waterways  were  used  for 
construction  of  this  dam. 

We  acknowledge  the  assistance  and  cooperation  of 
personnel  of  the  Massachusetts  Department  of 
Public  Works  and  of  the  Massachusetts  Department 
of  Environmental  Quality  Engineering,  Division 
of  Waterways. 

Also,  we  acknowledge  the  cooperation  and  assis¬ 
tance  of  personnel  from  the  Worcester  County 
Engineer ’ s  Office . 

In  addition,  we  thank  Messrs.  Janes  Bates  and 
Henry  Poirier,  of  the  Town  of  Upton  who  provided 
information  on  the  history  of  the  operation  and 
past  performance  of  the  dam. 

We  also  acknowledge  the  assistance  of  personnel 
from  Green  Internat ional  Affiliates,  Inc.,  who 
provided  the  available  design  data. 

2.2  Construction  Records .  The  only  construction 
records  are  the  1959  Plans  referred  to  In  section 
2.1  and  included  In  Appendix  B.  There  are  no 
as-built  drawings  for  the  dam,  spillway  or  outlet 
structures . 

2.3  Operating  Records.  No  operating  records  are 
available,  and  there  is  no  daily  record  kept  of 
the  elevation  of  the  pool  or  rainfall  at  the 
dam  site. 
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(5)  Upstream  channel:  concrete  wing  walls  on 
upstream  face  of  dan.  Lake  bed  graded  to 
El  295.0  at  spillway. 

(6)  Downstream  channel:  Broad,  gently  sloping 
concrete  apron  extends  36  feet  from  toe  of 
weir,  leads  to  75-foot  wide  discharge  chan¬ 
nel  partially  paved  with  riprap.  Channel 
narrows  to  25  feet. 

(7)  General:  Baker  Pond  located  400  feet 
downstream,  concrete  box  culvert  under 
Williams  Street,  1,500  feet  downstream. 
Baker  Pond  Dam  below  Williams  Street. 

Regulating  Outlets.  The  regulating  outlet  at 
the  dam  is  a  4-foot  square  conduit  through  the 
spillway,  adjacent  to  the  south  side  wall. 

The  conduit  is  shown  on  the  drawings  to  be  18 
feet  long  with  an  invert  at  El  296.0.  The 
inlet  to  the  conduit  is  located  on  the 
vertical  upstream  face  of  the  weir,  and  the 
outlet  on  the  downstream  face. 

Flow  through  the  conduit  is  controlled  by  a  4- 
foot  square  sluice  gate  on  the  upstream  face 
of  the  weir.  The  gate  is  operated  by  a  hand 
crank  located  on  a  concrete  platform  overhang¬ 
ing  the  upstream  face  of  the  dam. 
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f .  Reservoir  Surface  (.acres) 

*(1)  Top  dan:  36 

*(2)  Test  flood  pool:  36 

(3)  Flood-control  pool:  11/ A 

(4)  Recreation  pool:  36 

(5)  Spillway  crest:  36 

g.  Dam 

(1)  Type:  earthfill 

(2)  Length:  430  feet 

(3)  Height:  23  feet 

(4)  Top  width:  15  feet 

(5)  Side  slopes:  unstream  and  downstream 
2.5:1 

(6)  Zoning:  homogeneous  impervious  fill 

(7)  Impervious  core:  earth 

(8)  Cutoff:  cutoff  trench  2  to  4  feet  deep 
beneath  centerline  of  embankment;  15-foot 
long  cutoff  wall  on  each  side  of  spillway 

($)  Grout  curtain:  none. 


(1)  Type:  ogee 

(.2)  Length  of  weir:  75  feet 

(3)  Crest  elevation:  307.7  MSL  (assumed  bench¬ 
mark) 

(4)  Gates:  None 


FBased  on  the  assumption  that  the  surface  area  will  not 
increase  significantly  with  changes  in  reservoir  eleva¬ 
tion  from  307.7  to  315.1. 
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spillway  crest.  This  elevation  was  shown  on 
drawings  of  the  dam  dated  1959  (see  Figure 
B-4 )  . 

(1)  Top  dan:  315.1  to  316.5 

(2)  Test  flood  pool:  313-0 

(3)  Design  surcharge  (1958  design):  Ilaximun 
Design  Flow  El  313-15 

(4)  Full  flood  control  pool:  Hot  Applicable 
(N/A) 

(5)  Recreation  pool:  307-7 

(6)  Spillway  crest  (ungated):  307-7 

(7)  Upstream  portal  invert  diversion  tunnel: 
H/A 

(8)  Stream  bed  at  centerline  of  dan:  292.0 

(9)  Maximum  tailwater:  2  9Jl.Jl 
Reservoir 

(1 )  Length  of  maximum  pool:  5,200  feet 

(2)  Length  of  recreation  pool:  5,200  feet 

(3)  Length  of  flood  control  pool:  N/A 
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i.  Normal  Operating  Procedure.  There  Is  no 

standard  operating  procedure  at  the  dan.  The 
new  dam  was  completed  in  1966,  and  since  that 
time  the  gate  has  been  kept  closed.  There  are 
no  provisions  for  flashboards  on  the  spillway. 

1 . 3  Pertinent  Data 


a.  Drainage  Area.  The  drainage  area  for  Wildwood 
Lake  covers  about  4,896  acres  (7.65  square 
miles).  Miscoe  Brook  and  the  West  River  flow 
roughly  north  to  south  in  a  broad  swampy  flood 
plain.  Cider  Mill  Pond  and  Silver  Lake,  up¬ 
stream  of  Wildwood  Lake,  were  also  formed  by 
dams  on  the  West  River.  The  remaining  drain¬ 
age  area  is  comprised  of  farm  and  woodland 
with  slopes  ranging  from  5  to  15  percent. 
Limited  residential  development  occurs  on  the 
east  side  of  Pigeon  Hill,  in  the  north,  and 
along  Route  140  and  several  secondary  roads. 
The  Massachusetts  Turnpike  crosses  the  water¬ 
shed  at  the  northern  end,  and  a  high  tension 
line  at  the  southern  end. 


b.  Discharge .  Normal  discharge  is  over  the  un¬ 
gated  ogee  spillway.  The  spillway  is  75  feet 
long,  with  a  crest  at  El  307.7.  Water  flows 
down  the  13-foot  high  surface  of  the  weir,  and 
over  a  concrete  apron  which  extends  for  57.5 
feet  from  the  upstream  wall  of  the  weir.  At 
the  toe  of  the  apron  the  water  enters  the  dis¬ 
charge  channel.  The  channel  is  75  feet  wide 
and  lined  with  rock  fill  and  boulders  at  the 
toe  of  the  spillway.  Beyond  90  feet,  however, 
the  channel  narrows  to  a  25-foot  wide  stream 
that  flows  through  woodland  to  Baker  Pond, 
about  400  feet  downstream. 

The  spillway  can  discharge  an  estimated  6,000 
cfs  with  the  water  surface  at  El  315.1  which 
is  the  low  point  on  the  crest  of  the  dan.  The 
outflow  test  flood  (one-half  PMP)  is  3,600  cfs 
at  El  313>0  and  will  not  overtop  the  dam. 

The  maximum  flood  level  at  the  present  dam  is 
unknown.  The  original  dam  was  overtopped  and 
washed  out  in  the  1936  flood. 

c .  Elevation  (feet  about  Mean  Sea  Level  (MSL)). 

A  benchmark  was  established  at  El  307.7  on  the 
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even  a  dance  pavilion  on  the  island.  The  Lake 
Wildwood  Improvement  Association  purchased  the 
property  in  1934,  after  the  mills  closed. 

The  dam  failed  during  a  flood  on  March  12, 

1936.  The  reports  of  the  failure  are  incom¬ 
plete,  but  apparently  the  dam  failed  due  to 
overtopping.  One  report  suggested  also  that 
ice  on  the  lake  may  have  had  a  part  In  the 
failure.  Reports  on  the  condition  of  the  dam 
after  the  flood  are  conflicting.  One  states 
that  the  breached  section  was  70  feet  long, 
while  another  says  only  one  abutment  of  the 
spillway  remained.  The  i960  plans  of  repairs 
show  the  remnants  of  a  concrete  abutment  to 
the  right  of  the  stream,  and  of  a  concrete 
wall  on  the  left  side. 

Shortly  after  the  failure,  plans  for  recon¬ 
struction  of  the  dam  were  submitted  to  the 
Worcester  County  Commissioners,  but  the  dan 
was  never  built.  Eventually  the  Lake  Wildwood 
Improvement  Association  went  bankrupt  and  sold 
the  property  in  1946. 

The  Town  of  Upton  acquired  the  property  in 
1956.  The  lake  bed  was  by  this  time  overgrown 
with  trees  and  brush,  and  heavily  silted  in. 

In  1958  Green  Engineering  Affiliates  conducted 
a  study  on  the  proposed  repairs  to  the  dan  at 
Jourdan  Pond  (Wildwood  Lake).  A  copy  of  their 
preliminary  report  is  Included  in  Appendix  B. 
The  present  dam  was  built  in  1963  by  the  Massa¬ 
chusetts  Division  of  Waterways,  and  designed 
by  Green  Engineering.  Available  Information 
indicated  that  debris  and  remnants  of  the  old 
dam  were  excavated  only  when  necessary. 

Figure  B-4  shows  a  typical  section  of  the  dam, 
and  indicates  that  the  new  embankment  was  con¬ 
structed  slightly  upstream  of  the  old  one,  and 
that  part  of  the  former  embankment  and  stone 
wall  has  been  incorporated  into  the  dan.  Rub¬ 
ble  stone  that  had  been  washed  from  the  embank¬ 
ment  during  the  flood  was  used  as  riprap  on 
the  slopes,  and  In  the  discharge  channel. 

There  has  been  no  other  work  on  the  dam  since 
its  completion. 
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d.  Hazard  Classification.  The  discharge  channel 
from  Wildwood  Lake  Dam  flows  through  a  wooded 
area  bounded  by  open  fields.  Baker  Pond  is  a 
small  pond  located  about  400  feet  below  Wild¬ 
wood  Lake.  The  pond  is  formed  by  a  second  dam 
on  the  West  River,  south  of  Williams  Street. 
According  to  the  water  superintendent  for  the 
Town  of  Upton,  the  Baker  Pond  Dam  is  in  very 
poor  condition.  Failure  of  the  dam  at  Wild¬ 
wood  Lake  would  cause  flooding  of  Baker  Pond. 
The  flow  would  probably  be  impeded  by  the 
culvert  under  Williams  Street  and  by  Baker 
Pond  Dam.  There  is,  however,  a  possibility  of 
flood  damage  to  homes  along  the  river  and  on 
Glen  Avenue  in  West  Upton,  particularly  if  the 
Baker  Pond  Dam  were  to  fail.  For  these 
reasons  the  dam  at  Wildwood  Lake  has  been 
placed  in  the  "significant"  hazard  category. 

e.  Ownership .  The  dam  is  owned  by  the  Town  of 
Upton,  Massachusetts  (617-529-3565,  Town 
Clerk).  Mr.  Aldo  Consigli,  Chairman  of  the 
Board  of  Selectmen,  granted  permission  to 
enter  the  property  and  inspect  the  dam.  There 
is,  however,  a  long-standing  dispute  between 
the  Town  and  the  State  of  Massachusetts  over 
the  responsibility  for  operation  and  mainten¬ 
ance  of  the  dam. 

f.  Operator .  The  Highway  Superintendent,  who  is 
also  the  Water  Superintendent,  is  the  desig¬ 
nated  operator  of  the  dam. 

g.  Purpose  of  the  Dam.  The  construction  of  the 
existing  dam  was  completed  in  1966;  the  lake 
is  currently  used  for  recreational  activities 
such  as  swimming  and  fishing. 

h.  Design  and  Construction  History.  There  have 
been  two  other  dams  located  at  this  site.  The 
first,  which  was  built  in  1833,  was  replaced 
in  1851  by  a  stone  masonry  and  earth  struc¬ 
ture.  The  reservoir  behind  the  second  dam 
covered  48  acres  and  was  used  for  power  by 
various  industries.  Until  1930  the  lake  was 
the  property  of  the  Smith  Mills.  Lake  Wild¬ 
wood  became  well  known  as  a  recreational 
center  in  the  early  part  of  this  century,  with 
cottages,  fishing  and  boating  facilities,  and 
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side  walls.  The  concrete  apron  is  2  feet 
thick  over  a  gravel  bed.  At  the  downstream 
end  of  the  apron  a  concrete  cutoff  extends  5 
feet  below  the  bottom  of  the  spillway  slab. 

The  apron  has  been  constructed  with  two  rows 
of  lJ-inch  weep  holes  spaced  on  15-foot 
centers.  In  addition,  the  underdrain  system 
for  the  spillway  includes  a  6-inch  diameter 
perforated  pipe  located  behind  the  cutoff  wall 
at  the  upstream  end  of  the  weir.  The  perfor¬ 
ated  pipe  drains  to  6-inch  diameter  lateral 
pipes  which  discharge  downstream  of  the  apron. 
Figure  B-3  also  shows  perforated  drain  pipe 
outside  of  the  sidewalls  to  the  spillway. 

The  spillway  discharges  into  the  stream  chan¬ 
nel  at  the  toe  of  the  apron.  The  beginning  of 
the  channel  is  paved  with  riprap  for  a  dis¬ 
tance  of  about  10  feet.  There  is  also  riprap 
placed  along  the  toe  of  the  retaining  wall. 

The  channel  is  about  75  feet  wide  directly  be¬ 
low  the  spillway  and  has  steep  earth  slopes 
that  are  partly  covered  with  boulders.  The 
floor  of  the  channel  is  covered  with  sand, 
gravel  and  boulders.  The  width  of  the  channel 
is  reduced  to  25  feet,  about  90  feet  down¬ 
stream  from  the  toe  of  the  apron. 

The  outlet  for  Wildwood  Lake  is  a  U-foot 
square  18-foot  long  opening  which  extends 
through  the  spillway  adjacent  to  the  right 
side  wall.  The  upstream  end  of  the  outlet  is 
on  the  vertical  upstream  face  of  the  spillway. 
Figure  B-9  shows  a  trash  rack  covering  the 
inlet.  The  outlet  has  an  upstream  invert  at 
El  296.0.  The  outlet  end  is  located  on  the 
downstream  face  of  the  spillway.  Flow  through 
the  outlet  is  controlled  by  a  >l-foot  square 
sluice  gate  at  the  upstream  face  of  the 
spillway.  The  gate  is  operated  by  a  hand- 
operated  crank  mounted  on  a  concrete  platform 
which  overhangs  the  upstream  face  of  the 
spillway . 

Size  Classification.  Wildwood  Lake  Dam  is 
classified  in  the  tfsmall"  category  since  it 
has  a  maximum  height  of  23  feet  and  a  maximum 
storage  capacity  of  460  acre-feet. 
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the  Town  of  Upton,  Worcester  County,  Massa¬ 
chusetts  (see  Location  Map  and  Drainage  Area 
Map  in  Appendix  D). 

Description  of  Dam  and  Appurtenances.  Wild¬ 
wood  Lake  Dam  is  an  earthfill  dan  with  a  con¬ 
crete  spillway  section,  totalling  430  feet 
long  and  a  maximum  height  of  23  feet  above  the 
original  stream  bed,  (See  Figures  B-l  through 
B-6).  The  crest  of  the  dam  averages  15  feet 
wide.  The  elevation  of  the  crest  varies  from 
315.1  near  the  spillway,  to  316.5  at  the  right 
abutment.  The  embankment  is  constructed  of  im¬ 
pervious  fill.  A  cutoff  trench  beneath  the 
embankment  extends  2  to  4  feet  into  material 
indicated  as  sand,  gravel  and  boulders  on  the 
boring  logs  shown  on  Figure  B-3.  The  upstream 
side  of  the  embankment  slopes  at  2.5:1.  The 
downstream  slope  varies  from  2.5:1  to  slightly 
flatter.  The  upstream  slope  is  covered  with  a 
gravel  bedding  and  riprap  from  the  toe  to 
about  2  feet  above  the  normal  water  line.  The 
crest  and  downstream  slopes  are  covered  with 
grass.  A  drainage  swale  has  been  constructed 
of  concrete  on  the  downstream  slope  of  the 
left  embankment.  A  concrete  cutoff  wall  which 
extends  15  feet  from  each  abutment  of  the 
spillway,  is  located  at  the  center  of  the 
embankment . 

The  entrance  to  the  spillway  has  concrete  wing 
walls  that  extend  for  31  and  42  feet  along  the 
upstream  face  of  the  dam.  As  shown  in  Figure 
B-6,  there  is  no  approach  channel;.  The 
upstream  face  of  the  spillway  is  a  vertical 
concrete  wall  about  13  feet  high.  Figure  B-6 
indicates  a  7-foot  deep  cutoff  below  the 
upstream  end  of  the  spillway.  The  spillway  is 
a  concrete  ogee  weir  with  concrete  side  walls. 
The  crest  of  the  weir  is  75  feet  long  and  is 
at  El  307.7. 

The  downstream  face  of  the  spillway  is  a  steep 
slope  leading  over  a  "bucket  deflector”  radius 
and  onto  a  gently  sloping  apron.  The  side 
walls  continue  downstream  from  the  lip  of  the 
bucket  for  the  length  of  the  apron,  a  distance 
of  36  feet,  and  terminate  at  11-foot  long 
retaining  walls  on  the  downstream  face  of  the 
dam.  These  walls  are  at  right  angles  to  .he 

WILDWOOD  LAKE 


2 


NATIONAL  DAI1  INSPECTION 
PROGRAM 

PHASE  I  INSPECTION  REPORT 


WILDWOOD  LAKE 
SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority .  Public  Law  92-367,  August  8,  1972, 
authorized  the  Secretary  of  the  Ar my,  through 
the  Corps  of  Engineers,  to  initiate  a  national 
program  of  dam  inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps 
of  Engineers  has  been  assigned  the  responsibi¬ 
lity  of  supervising  the  inspection  of  dans 
within  the  New  England  Region.  Metcalf  &  Eddy, 
Inc.  has  been  retained  by  the  New  England 
Division  to  inspect  and  report  on  selected  dams 
in  the  State  of  Massachusetts.  Contract  No. 
DACW  33-79-C-0016  dated  November  28,  1978  has 
been  assigned  by  the  Corps  of  Engineers  for 
this  work. 

b .  Purpose : 

(1)  Perform  technical  inspection  and  evalua¬ 
tion  of  non-Federal  dams  to  identify  con¬ 
ditions  which  threaten  the  public  safety 
and  thus  permit  correction  In  a  timely 
manner  by  non-Federal  Interests. 

(2)  Encourage  and  assist  the  States  to  ini¬ 
tiate  quickly  effective  dan  safety  pro¬ 
grams  for  non-Federal  dams. 

(3)  Update,  verify  and  complete  the  National 
Inventory  of  Dams. 

1 . 2  Description  of  Project 

a.  Location .  The  dam  Is  located  on  the  West 

River,  a  tributary  of  the  Blackstone  River,  in 

WILDWOOD  LAKE 


1 


I 

1 

I 

I 

I 

f 

I 

I 

I 

I 

! 

1 

I 


The  outlet  conduit  is  a  4-foot  square  opening 
which  extends  through  the  spillway  and  dis¬ 
charges  at  the  downstream  face  of  the  weir. 

The  visible  concrete  appears  to  be  in  good 
condition.  Water  flowing  over  the  weir  pre¬ 
vented  a  closer  inspection  of  the  outlet,  and 
the  gated  inlet  was  submerged.  The  hand  oper¬ 
ated  sluice  gate  mechanism  is  standing  on  an 
open  platform  which  overhangs  the  lake.  The 
mechanism  is  unlocked,  but  the  hand  crank  is 
not  kept  at  the  site.  The  gate  apparently  has 
not  been  opened  since  the  dam  was  built.  Its 
condition  is  unknown. 

d.  Reservoir  Area.  Development  in  the  Wildwood 
Lake  area  is  limited  to  the  east  side  of  the 
lake,  near  Route  140,  and  along  Williams 
Street,  in  the  south.  Future  development  is 
possible  along  the  west  shore  of  the  lake,  but 
at  the  present  time  there  are  no  roads.  This 
area  is  generally  wood  and  farm  land,  with 
slopes  of  5  to  8  percent  adjacent  to  the  pond. 

e.  Downstream  Channel .  Discharge  from  the  spill¬ 
way  and  outlet  flows  over  the  concrete  apron 
of  the  weir,  and  enters  the  channel  of  the 

We st  River.  The  width  of  the  channel  is 
reduced  from  75  to  25  feet  about  90  feet  down¬ 
stream.  The  upper  10  feet  of  the  discharge 
channel  is  protected  with  riprap  on  the  floor 
and  boulders  on  the  banks,  apparently  all 
debris  from  the  former  dam  at  this  site.  The 
remainder  of  the  channel  has  a  natural  pave¬ 
ment  of  sand,  gravel,  and  cobbles,  and  earth 
slopes.  Sections  of  the  banks  beyond  the  rip¬ 
rap  are  undercut,  exposing  the  roots  of  trees 
which  overhang  the  channel.  A  footbridge  of 
rocks  and  debris  has  been  constructed  across  a 
narrow  section  of  the  channel,  about  150  feet 
downstream  of  the  dam.  This  minor  amount  of 
debris  does  not  appear  to  obstruct  flow. 
Elsewhere  the  channel  is  clear. 

About  400  feet  downstream  of  the  dam,  the 
stream,  which  is  the  West  River,  enters  Baker 
Pond.  The  outlet  for  this  pond  is  restricted 
by  a  concrete  culvert  under  Williams  Street. 
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The  dam  for  Baker  Pond  is  downstream  of  this 
culvert,  and  according  to  Town  Personnel,  this 
lower  dam  is  in  very  poor  condition. 

The  river  flows  in  a  shallow,  rocky  channel 
under  a  bridge  on  Glen  Avenue  before  entering 
the  floodplain  for  the  West  Hill  Flood  Control 
Reservoir.  There  are  about  five  hones  on  the 
east  side  of  Glen  Avenue,  adjacent  to  the 
flood  plain,  which  could  be  endangered  in  a 
flood . 

3.2  Evaluation .  The  above  findings  indicate  that  the 
dam  is  in  fair  condition,  but  there  are  several 
deficiencies  which  require  attention.  Apparently 
there  is  no  established  maintenance  program  at 
this  site. 

Recommended  measures  to  improve  these  conditions 
are  stated  in  Section  7.3. 
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SECTION  4 


) P K R A T I : i n  PRO C EDU  RES 


4.1  Procedures .  Since  the  new  dan  was  conpleted 

Cab out  1966 )  the  normal  procedure  has  been  to  keep 
the  outlet  Rate  closed  and  allow  the  ungated  spill¬ 
way  to  discharge  flow  over  the  crest. 

4.2  Maintenance  of  Dan.  There  is  no  regular  main¬ 
tenance  procedure  at  the  dam.  The  town  owns  a 
snail  park  adjacent  to  the  south  abutment  of  the 
dam  that  is  well-maintained  by  the  Conservation 
Commission  and  the  Tree  Warden.  Apparently  no 
work  has  been  done  on  the  dam  since  its  comple¬ 
tion.  An  eroded  area  on  the  upstream  slope  of  the 
dam  has  not  been  filled  in,  and  the  chainlink 
fence  along  the  right  wing  wall,  which  was  torn  at 
some  time,  has  not  been  replaced. 

43.  Maintenance  of  Operational  Facilities.  The  gate 
appears  to  be  in  good  condition,  but  reportedly 
has  not  been  used  since  its  installation.  No 
problems  have  been  reported  at  the  outlet  or  on 
the  spillway  since  the  dam  was  built. 

4 . 4  Description  of  Any  Warning  System  in  Effect. 

There  is  no  warning  system  in  effect  at  this  dam. 
One  of  the  Town  selectmen  indicated  that  the  Water 
Superintendent  is  relied  upon  to  open  the  gate 
when  he  deems  it  necessary. 

4.5  Evaluation .  There  is  no  regular  program  of  main¬ 
tenance  or  a  warning  system  in  effect  at  Wildwood 
Lake  Dam.  Apparently  there  is  a  long-standing  dis¬ 
pute  between  the  Town  and  State  over  who  is 
actually  responsible  for  the  operation  and  main¬ 
tenance  of  this  facility.  This  is  undesirable 
considering  the  dam  is  in  the  "significant”  hazard 
category.  A  program  of  inspection  and  maintenance 
and  a  surveillance  system  for  this  dam  should  be 
implemented  as  recommended  in  Section  7«3. 
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5.1  Evaluation  of  Features 


a.  General .  The  drainage  area  for  Wildwood  Lake 
Includes  two  smaller  ponds  on  the  West  River: 
Cider  Mill  Pond,  which  is  largely  silted  up, 
and  Silver  Lake.  The  West  River  and  Miscoe 
Brook  drain  several  large  swampy  areas  in  the 
northern  part  of  the  watershed  before  joining 
north  of  Cider  Mill  Pond.  The  dam  at  Wildwood 
Lake  was  constructed  in  1963  to  replace  one 
that  was  washed  out  in  the  flood  of  March 
1936.  The  new  dam  is  an  earth  embankment  with 
a  central  concrete  spillway.  The  crest  of  the 
weir  is  75-feet  long  and  at  El  307.7.  This 
was  also  the  elevation  of  the  original  spill¬ 
way  at  this  site.  There  are  no  provisions  for 
flashboards  on  the  weir.  There  is  a  concrete 
apron  at  El  292.0  at  the  toe  of  the  weir.  The 
weir  and  apron  are  bounded  by  sloping  concrete 
side  walls.  Discharge  from  the  lake  flows 
over  the  weir  and  the  apron  and  into  an  earth 
channel.  The  channel  is  75-feet  wide  and 
lined  with  riprap  at  the  upper  end.  Approxi¬ 
mately  90  feet  downstream  from  the  toe  of  the 
apron,  the  width  of  the  channel  is  reduced  to 
about  25  feet.  The  stream  channel,  which  is 
the  West  River,  flows  ^00  feet  through  wood¬ 
land  to  Baker  Pond. 

b.  Design  Data.  Hydraulic  computations  were 
reviewed,  and  are  available  at  the  office  of 
Green  International  Affiliates,  Inc.  The 
maximum  design  discharge  for  the  spillway  was 
calculated  to  be  3,600  cfs  at  a  head  of  5.^5 
feet.  Based  on  a  spillway  crest  elevation  of 
307.7,  the  design  flood  elevation  was  computed 
to  be  313.15.  The  upstream  riprap  does  not 
extend  this  high. 

c.  Experience  Data.  Hydraulic  records  are  not 
available  for  this  dam. 
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d.  Visual  Qbservat ions .  The  dam  is  relatively 
new,  and  the  spillway  appears  to  be  in  good 
condition.  There  is  no  approach  channel,  and 
the  entrance  to  the  spillway  is  clear  except 
for  minor  amounts  of  debris  floating  near  the 
crest  of  the  weir.  The  outlet  conduit  extends 
through  the  spillway  and  discharges  at  the 
downstream  face.  The  mechanism  for  operating 
the  gate  appears  to  be  in  good  condition,  al¬ 
though  it  is  reported  that  the  gate  has  not 
been  opened  since  the  dam  was  built.  The  nar¬ 
row  discharge  channel  shows  some  erosion  of 
its  banks.  Local  accumulations  of  rock  and 
debris  do  not  appear  to  impede  the  flow  in  the 
channel. 

e.  Test  Flood  Analysis .  The  Probable  Maximum 
Flood  (PMF )  rate  was  determined  to  be  1,000 
cfs  per  square  mile.  This  calculation  is 
based  on  the  average  slope  of  the  drainage 
area  of  1.5  percent,  the  pond-plus-swamp  area 
to  drainage  area  ratio  of  10  percent,  and  the 
U.S.  Army  Corps  of  Engineers1  guide  curves  for 
Maximum  Probable  Flood  Peak  Flow  Rates  (dated 
December  1977).  Applying  one-half  the  PMF  to 
the  7.65  square  miles  of  drainage  area  results 
in  a  calculated  peak  flood  flow  of  3,800  cfs 

as  the  inflow  test  flood.  By  adjusting  the  in¬ 
flow  test  flood  for  surcharge  storage,  the 
maximum  discharge  rate  was  established  as 
3,600  cfs  (472  cfs  per  square  mile),  with  a 
water  surface  at  El  313*0. 

Hydraulic  analyses  indicate  that  the  spillway 
could  discharge  6,000  cfs  when  the  water  sur¬ 
face  is  at  El  315.1  which  is  the  low  point  on 
the  crest  of  the  dam.  This  discharge  exceeds 
the  outflow  test  flood  of  3,600  cfs.  Using 
the  outflow  test  flood,  the  pond  level  would 
be  2.1  feet  below  the  low  point  on  the  crest 
(El  313.0).  The  outflow  test  flood  of  3,600 
cfs  is  the  same  as  the  design  flood  for  the 
spillway . 

The  4-foot  square  outlet  through  the  spillway 
has  a  capacity  of  300  cfs  with  the  water  sur¬ 
face  at  El  307.7.  The  lake  could  be  lowered  1 
foot  below  the  spillway  crest  in  about  1-1/2 
hours . 
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f.  Dam  Failure  Analysis.  The  discharge  rate  due 
to  failure  of  the  dam  was  calculated  with  the 
water  surface  at  El  313.0,  which  is  the  lake 
level  during  the  test  flood.  The  total  flow, 
would  be  approximately  13,300  cfs,  with  a 
maximum  river  depth  of  12  feet.  This  flow 
rate  includes  3,600  cfs  discharging  through 
the  spillway  and  a  depth  of  flow  of  7.5  feet 
in  the  downstream  channel,  prior  to  failure  of 
the  dam.  At  400  feet  downstream  of  the  dan, 
the  flood  wave  would  flow  into  Baker  Pond,  and 
be  partially  restricted  by  the  culvert  under 
Williams  Street.  The  resulting  backup  into 
Baker  Pond  could  cause  flooding  along  Route 
140.  There  is  also  a  potential  for  damage  to 
the  buildings  in  West  Upton,  particularly 
three  homes  along  Glen  Avenue.  For  these 
reasons,  the  dam  has  been  placed  in  the 
" significant"  hazard  category. 
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SECTION  6 


STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability 

a.  Visual  Observations .  The  evaluation  of  the 
structural  stability  of  Wildwood  Lake  Dam  Is 
based  on  review  of  the  available  drawings  and 
computations,  and  the  visual  inspection  con¬ 
ducted  on  November  27,  1978.  As  discussed  in 
Section  3,  Visual  Inspection,  the  dan  is  in 
fair  condition,  however,  seepage  through  the 
downstream  face  of  the  dam  could  indicate  an 
unfavorable  situation.  Accordingly,  it  is  recoin 
mended  that  this  condition  be  evaluated 
further . 

b.  Design  and  Construction  Data.  There  are  seven 
sheets  of  drawings  dated  1959  available  from 
the  County  on  the  design  of  this  dam  (see 
Figures  B-3  through  B-9).  Structural  computa¬ 
tions  by  Green  Engineering  Affiliates,  Inc., 
on  the  stability  of  the  concrete  spillway  side 
walls  and  retaining  walls  were  reviewed.  The 
computations  appear  to  be  in  conformance  with 
current  design  procedures.  These  are  the  only 
plans,  specifications,  or  computations  avail¬ 
able  on  the  design  and  construction  of  this 
dam  from  the  Owner,  State,  or  County,  or  Green 
Engineering  Affiliates,  Inc.  There  were  no 
computations  available  regarding  the  stability 
of  the  earth  dike. 

Information  does  not  appear  to  exist  on  the 
type,  shear  strength,  and  permeability  of  the 
soil  and/or  rock  materials  of  the  embankment. 

The  drawings  note  the  embankment  material  as 
impervious  borrow . 

Wildwood  Lake  Dam  was  constructed  in  19^3  to 
replace  an  earlier  dam  that  had  been  washed 
out  in  193b.  The  present  dam  Is  partially 
built  over  the  remains  of  the  former  dam 
including  part  of  a  downstream  retaining  wall. 
According  to  the  boring  logs  shown  in  Figure 
B-3,  the  foundation  material  is  sand,  gravel, 
and  boulders.  The  design  drawings  indicate  a 
cutoff  trench  2  to  4  feet  deep  under  the 
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centerline  of  the  dam.  There  is  also  a  con¬ 
crete  cutoff  wall  that  extends  15  feet  into 
the  embankment  from  each  wall  of  the  spillway. 

The  foundation  of  the  spillway  is  apparently 
keyed  into  undisturbed  material  consisting 
chiefly  of  sand  and  gravel.  There  is  also  a 
5-foot  deep  cutoff  wall  at  the  toe  of  the 
spillway  apron. 

c.  Operating  Records.  There  is  no  instrumenta¬ 
tion  of  any  type  in  Wildwood  Lake  Dam,  and  no 
instrumental ion  was  ever  installed  in  this 
dam.  The  performance  of  this  dam  under  prior 
loading  can  only  be  inferred  by  physical 
evidence  at  the  site. 

d.  Post -Const ruction  Changes .  There  are  no  as- 
built  drawings  available  for  Wildwood  Lake 
Dam.  Based  on  the  visual  evidence,  and  field 
measurements,  the  dam  appears  to  be  built 
essentially  as  shown  on  the  1959  drawings. 

e.  Seismic  Stability .  Wildwood  Lake  Dam  is 
located  in  Seismic  Zone  2.  Because  the  dam  is 
classified  as  "snail"  and  retains  a  low  head 
of  water,  seismic  analysis  is  not  warranted. 
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SECTION  7 


ASSESSMENT ,  RECOMMENDATIONS , 
AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 
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a.  Condition .  Based  upon  a  review  of  available 
drawings,  the  visual  inspection  of  the  site, 
and  from  the  limited  operational  or  mainten¬ 
ance  information,  there  are  deficiencies  which 
must  be  corrected  to  assure  the  continued  per¬ 
formance  of  this  dam.  Generally,  the  dam  is 
considered  to  be  in  fair  condition.  The  major 
problem  at  the  site  4 s  the  amount  of  seepage 
through  the  embankment  on  both  sides  of  the 
spillway,  but  particularly  on  the  right  side. 
Other  signs  of  distress  were  the  erosion  on 
the  upstream  face,  to  the  right  of  the  spill¬ 
way;  the  bushes  growing  along  the  upstrean 
face  of  the  dam  at  the  water  line;  dense 
growth  of  brush  on  the  slope  of  the  right 
abutment  (in  the  vicinity  of  the  seepage); 
erosion  on  the  downstream  slope  of  the  left 
embankment;  and  minor  accumulation  of  debris 
in  the  downstream  channel. 

Hydraulic  analyses  indicate  that  the  spillway 
can  discharge  a  flow  of  6,000  cfs  with  the 
water  surface  at  El  315.1  which  is  the  low 
point  on  the  crest  of  the  dam.  An  outflow 
test  flood  of  3,600  cfs  (one-half  the  probable 
maximum  flood)  will  not  overtop  the  dam. 

b.  Adequacy .  The  available  hydraulic,  struc¬ 
tural,  and  construction  data  were  reviewed. 

The  evaluation  of  the  adequacy  of  this  dan  is 
based  on  review  of  available  drawings,  and 
computations,  visual  inspection,  past  perform¬ 
ance  and  engineering  Judgment.  The  information 
is  considered  adequate  for  a  Phase  I  inspection. 

c.  Urgency .  The  recommendations  and  remedial 
measures  outlined  below  should  be  implemented 
by  the  Owner  within  1  year  after  receipt  of 
this  Phase  I  Inspection  Report. 

d.  Need  for  Additional  Investigation.  Addi¬ 
tional  investigations  to  further  assess  the 
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adequacy  of  the  dam  are  outlined  below  in 
Section  7.2,  Recommendat ions . 

7.2  Recommendations .  In  view  of  the  concerns  on  the 
continued  performance  of  this  dam,  it  is  recommend¬ 
ed  that  the  Owner  employ  a  qualified  consultant  to 
investigate  the  seepage  through  the  dam,  and  the 
severe  erosion  on  the  upstream  face  of  the  dam 
near  the  right  spillway  wing  wall. 

7.3  Remedial  Measures .  The  dam  is  about  12  years  old 
and  has  not  yet  required  any  major  repairs.  It  is 
recommended,  however,  that  the  Owner  accomplish 
the  following: 

a.  open  the  sluice  gate  and  lower  the  lake  to  El 
300.0,  which  is  approximately  8  feet  below  the 
crest  of  the  spillway.  The  lake  should  be 
maintained  at  this  level  until  the  recommenda¬ 
tions  and  following  remedial  measures  are 

imp lemented . 

b.  add  riprap  to  the  upper  slope  of  the  upstream 
face  of  the  dam.  This  would  provide  complete 
riprap  protection  for  the  entire  face  of  the 
dam. 

c.  backfill  and  protect  the  eroded  area  on  the 
upstream  face  of  the  dam,  adjacent  to  the 
spillway.  Also,  repair  the  erosion  on  the 
downstream  face  of  the  embankment. 

d.  clear  brush  and  trees  from  the  upstream  face 
near  the  water  line,  and  from  the  downstream 
face  of  the  right  abutment. 

e.  clear  the  accumulated  debris  from  the  down¬ 
stream  channel. 

f.  repair  the  fence  on  the  wing  wall  of  the 
spillway. 

g.  implement  a  systematic  program  of  maintenance 
inspections.  As  a  minimum,  the  inspection 
program  should  consist  of  a  monthly  inspec¬ 
tion  of  the  dam  and  appurtenances.  It  Is 
essential  that  a  department  in  the  Town  be 
assigned  permanent  responsibility  for  main¬ 
taining  the  dam  and  operating  the  gate.  All 
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repairs  and  maintenance  should  be  undertaken 
in  accordance  with  all  applicable  State  regu- 
1  at  ions . 

h.  periodic  technical  inspections  of  this  dan 
should  be  continued  on  an  annual  basis. 

!.  institute  a  definite  plan  for  surveillance  and 
' i  warning  system  during  periods  of  unusually 
heavy  rains  and/or  runoff. 

A I  ternat  Ives  .  The  alternative  to  implementing  the 
roeonrnendat  ions  and  maintenance  procedures  listed 
above  would  be  to  lower  the  lake  level  perman¬ 
ently,  by  opening  the  sluice  gate. 
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WILDWOOD  LAKE  DAM 


LE T  T S AHEAD 


Date 


The  Commonwealth  of  Mas  sachusetts 
Jsa  rtmsnt  of  Public  Works 
Di7isi.cn  of  Waterways 
100  Na3hua  Street 
Boston,  Massachusetts 

Attention:  Mr.  R.  B.  MacKinnon,  Chief  Waterways  Engineer 
Gentlemen: 


Subject:  Report  of  Study 

Proposed  Dam  Repair 
Jourdan  Pond 

_ West  River,  Upton _ 

We  submit  the  following  report  of  study  and  preliminary 
design  for  your  review  in  accordance  with  our  contract. 

It  should  he  noted  that  we  have  not  yet  completed  our  subsur¬ 
face  investigations;  however,  our  soils  consultant  has  examined  the  site 
and  no  foundation  difficulties  are  anticipated. 

We  would  like  to  point  out  that  the  dam  above  Jourdan  Pond, 
at  Silver  Lake,  has  Inadequate  spillway  capacity,  and  it  could  be  a 
hazard  to  the  proposed  work  under  design  conditions. 

W  a  are  proceeding  with  subsurface  investigations  and  will  commence 
contract  plans  as  soon  as  we  hear  from  you  as  to  the  layout  selected. 

Very  truly  yours, 

GREEN  ENGINEERING  AFFILIATES,  INC. 


R.  E.  Crawford 
Vice  President 
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REPORT  OF  STUDY 


PROPOSED  DAM  ST  U  D Y 


JOURDAN  POND.  UPTON 


General 

Jour  dan  Pond,  or  Lake  Wt’dwood,  as  it  was  sometimes  called, 
was  impounded  by  a  stone  masonry  and  earth  dam  constructed  about 
1851  as  a  power  reservoir.  The  dam  was  operated  and  maintained  by 
various  industrial  interests  until  1934,  when  the  pond  and  dam  became 
the  property  of  the  Inks  Wildwood  Improvement  Association,  an  organi¬ 
zation  formed  locally.  At  and  before  this  time  the  pond  was  much  used 
for  recreation,  and  supported  a  boat  bouse  and  a  dance  pavilion,  as 
well  as  cottages  and  fishing.  It  covered  some  50  acres  and  extended 
ovsr  half  a  mile  toward  the  Grafton  line. 

On  March  12,  1936  at  about  6:45  p.m.  the  daa  failed,  apparently 
due  to  overtopping.  The  property  later  passed  to  Me.  Grebenstien,  who 
sold  it  to  the  Town,  At  present,  the  pond  has  been  empty  some  22  years, 
and  it  is  heavily  grown  to  brush  and  trees.  This  study  is  limited  to  the 

restoration  of  the  dam  itself,  as  providsd  in  tbs  act  of  tee  General  Court 

s. 

providing  for  reconstruction.  Clearing  and  preferably  stripping  of  the 

*  c 

pond  area  will  be  necessary  before  filling;  tele  is  tee  responsibility  of 
the  Town  of  Upton. 
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HYDROLOGIC  AND  HYDRAULIC 
COMPUTATIONS 

ruro  D-i  .  Drainage  Area  Map 
Oor.put  at  ions 


WILDWOOD  LAKE 


NO.  5  OGEE  WEIR  AND  RIGHT  TRAINING  WALL 


NO.  6  DOWNSTREAM  VIEW  OF  DISCHARGE  CHANNEL 
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NO.  3  UPSTREAM  VIEW  OF  SPILLWAY  AND  GATE  MECHANISM 


NO.  4  EROSION  ON  UPSTREAM  SLOPE 
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NO.  2  DOWNSTREAM  FACE  OF  DAM,  TO  RIGHT 
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WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS' 

DAM  INSPECTION  REPORT 


Owned  by  _ Place  Use  _ 

Inspect .  1  by _ j^zA _  Date _ /9£3 _ 
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Layout  "B"  would  benefit  lea  a  from  favorable  earthwork 
prices,  but  would  be  more  apt  to  attract  low  prices  for  concrete.  With 
favorable  bids,  this  scheme  might  be  built  for  $85,  000  to  $90,  000, 
but  again  we  feel  that  our  estimate ($101, 000)  is  better  for  use  in  financial 
planning. 

Layout  "B"  has  the  disadvantages  in  price  which  result  from 
placing  the  spillway  in  the  center  of  the  dike,  and  there  is  a  slight  added 
risk  of  crssp  along  the  walls;  hardly  serious  at  these  heads.  Otherwise, 
this  is  a  preferable  scheme  from  many  viewpoints;  the  longer  spillway 
gives  less  rise  at  design  conditions,  and  a  lsss  frequent  rise  above 
310.40.  The  layout  requires  only  releasee  for  sloping  on  private  lands, 
and  could  get  underway  more  readily.  Finally,  stream  diversion  should 

I 

bs  considerably  simplor. 

Recommendations 

While  Layout  "A"  Is  chsaper,  and  more  pleasing  from  as 
engineering  viewpoint,  we  feel  flat,  if  hinds  are  available.  Layout  "B" 
is  prsfarable. 

-.  -  -li- 


wtldwood  lake:  la:-: 
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considerably  so.  Since  we  do  sot  know  the  source  oi  the  borrow  for 
the  dike,  we  have  estimated  a  high  figure  for  borrow,  and  arrived  at 
a  construction  cos  (without  contingencies,  of  $92,  000.  With  local  borrow 
and  favorable  bids  on  other  items,  this  might  be  as  low  as  $75,000  to 
$S0, 000,  but  the  figure  of  $92,  000  is  considered  better  for  financing 
use. 

This 'Scheme  has  several  disadvantages.^.  The  necessity  for 
channel  paving  and  a  long  approach  wall  reduces  the  advantage  usually 
gained  by  placing  the  spillway  in  an  abutment.  The  rise  in  the  pond 
for  design  conditions  is  quite  large.  Administratively,  the  £a.ct  that 
this  scheme  would  require  acquisition  in  fee  of  private  lands  would  be 
a  handicap.  Curing  construction,  stream  diversion  would  be  a  problem, 
though  not  an  insurmountable  one. 

Layout  "B" 

In  view  oi  the  disadvantages  of  Layout  "A, "  a  second,  less  ortho  don, 
layout  was  considered,  using  a  75*  spillway  in  the  center  of  the  dike. 

This  was  estimatsd  as  costing  $101, 000  to  build,  without  contingencies, 
surprisingly  close  to  the  figure  for  Layout  "A. " 

Sketches  of  this  are  appended  as  Layout  "B. "  (It  should  be  noted 
here  that  these  sketches  are  for  general  layout  only,  and  no  attempt  has 
been  made  to  show  details  of  exact  final  configurations.) 
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(Conant  Brook  at  Mon  a  on  Reservoir,  1955).  Haro  flood  runoff  was 
computed  as  258  cubic  fast  par  sacond  par  squara  mila,  and  tha 
adjusted  rare  flood  as  715  cfs  par  squara  mila.  This  was  reduced 
by  routing  with  an  impirical  hydrograph  to  a  spillway  capacity  of 
480  cfs  per  square  mila,  or  a  total  spillway  capacity  of  3500  to  3800 
cfs. 

Thera  are  no  gaging  data  available  on  West  Hirer.  Mr.  Childs, 
of  tha  Corps  of  Engineers,  informed  us  that  in  their  stadias  for  West 
Hill  Dam  they  had  located  high  water  marks  at  Waukentuck  Mills  ( drain  - 
age  area  28  square  miles)  and  had  computed  the  following  runoff  peaks  . 
for  recant  storms. 


Year 

Peak 

Peak/ aqua  re  mila 

1936 

1340  cfs  . 

49  cfs 

July  1938 

1340  " 

II 

49 

Sept.  1938 

2380  ” 

85  " 

Aug.  1955 

6000  " 

214  *• 

Since  the  Jour  dan  Pond  watershed  is  roughly  one  fourth  this 
area,  considerably  higher  unit  runoffs  might  be  expected.  It  is  of 

■f- 

interest  that  the  spillway  design  runoff  being  considered  for  West  Hill 
at  the  time  of  our  discussion  was  26, 000  cfs  ,  or  around  900  cfs  par 
squara  mila  for  an  area  some  four  times  that  of  Jour  dan  Pond.  This 
is  fait  to  be  more  conservative  than  could  be  justified  for  a  pond  tha 
siaa  of  Jourdan  Pond. 

Runoff  and  routing  computations  are  appended. 
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Kydrology 

The  Wfit  River  watershed  above  the  dam  site  is  about  five 
miles  long,  one  to  two  miles  wide,  and  contains  7. 84  square  milee. 

The  average  elevation  is  150  feet  above  the  pond,  and  the  average  run¬ 
off  distance  to  Jourdan  Pond  is  about  two  miles.  The  river  runs  the 
full  length  of  the  valley  and  with  its  tributary  brooks  drains  sizable 
swamp  areas,  mostly  on  the  valley  floor. 

Two  ponds.  Cider  Mill  Pond  and  Silver  Lake,  are  located  on 
the  river  above  Jourdan  Pond.  Cider  Mill  Pond,  the  farthest  upstream 
is  largely  silted  up  and  may  be  disregarded.  Silver  Lake,  while 
partly  silted,  still  has  a  sizable  pool  (0.043  square  miles)  and  would 
seriously  affect  the  water  level  at  Jourdan  Pond  should  the. Silver 
Lake  Dam  fail. 

Sliver  Lake  is  contained  by  an  old  etone  masonry  and  earth  dam 
with  an  inadequate  spillway,  a  sketch  of  which  is  appended.  While 
this  dam  withstood  overtopping  in  1955  and  presumably  at  other-  times 
la  the  past,  it  is  not  considered  safe  for  current  design  floods,  nor  can 
Jourdan  Pond  be  considered  completely  safe  for  design  conditions  in  the 
event  of  a  failure  at  Silver  Lake  near  the  flood  peak. 

Runoff  was  computed  by  the  Kinnis on -Colby  method,  and  adjusted 
for  tite  greatest  measured  runoff  in  a  nearby  area  of  similar  size 
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APPENDIX  E 

INFORMATION  AS  CONTAINED  IN  THE 
NATIONAL  INVENTORY  OF  DAMS 
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